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(54) Expandable stent and delivery system 

(57) An expandable stent and delivery system (12) 
is provided for enhancing luminal dilation of a blood ves- 
sel. The delivery system includes proximal (32), inter- 
mediate (34) and distal (38) cylindrical members dis- 
posed on and spaced apart along an elongated core 
member (26) such that first (36) and second (40) gaps 



are formed. The expandable stent (10) includes proxi- 
mal and distal anchormembers (52) which align with the 
gaps. The expandable stent is mounted on the interme- 
diate cylindrical member, and the anchor members are 
disposed within the gaps thereby locking the stent onto 
the core member. 
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Description 

[0001 ] This invention relates to intravascular expand- 
able devices and delivery systems for implantation with- 
in a vessel of the body, and more particularly to an ex- 
pandable stent and delivery system which may be used 
in the treatment of blood vessel disorders. More specif- 
ically, the expandable stent and delivery system may be 
used in the treatment of blood vessel blockage and an- 
eurysms which occur in the brain. 
[0002] On a worldwide basis, nearly one million bal- 
loon angioplasties were performed in 1 997 to treat vas- 
cular disease, including blood vessels clogged or nar- 
x rowed by a lesion or stenosis. The objective of this pro- 
cedure is to increase the inner diameter or cross-sec- 
tional area of the vessel passage, or lumen, through 
which blood flows. 

[0003] In an effort to prevent restenosis without re- 
quiring surgery, short flexible cylinders or scaffolds, 
made of metal or polymers, are often placed into a ves- 
sel to maintain or improve blood flow. Referred to as 
stents, various types of these devices are widely used 
for reinforcing diseased blood vessels, for opening oc- 
cluded blood vessels, and for defining an internal lumen 
to relieve pressure in an aneurysm. Stents allow blood 
to flow through the vessels at an improved rate while 
providing the desired lumen opening or structural integ- 
rity lost by the damaged vessels. Some stents are ex- 
panded to their proper size by inflating a balloon cathe- 
ter, referred to as "balloon expandable" stents, while 
others are designed to resist compression elastically in 
a "self-expanding" manner. 

[0004] Balloon expandable stents and self-expanding 
stents are generally delivered in a cylindrical form, com- 
pressed to a smaller diameter and are placed within a 
vessel using a catheter-based delivery system. When 
positioned at a desired site within a vessel, these devic- 
es are expanded by a balloon, or allowed to "self-ex- 
pand", to the desired diameter. 

[0005] US-4768507 discloses a system used for plac- 
ing a coil spring stent into a vessel for the purposes of 
enhancing luminal dilation, preventing arterial resteno- 
sis and preventing vessel blockage resulting from inti- 
ma| dissection following balloon and other methods of 
angioplasty. The coil spring stent is placed into spiral 
grooves on an insertion catheter. A back groove of the 
insertion catheter contains the most proximal coil of the 
coil spring stent which is prevented from springing radi- 
ally outward by a flange. The coil spring stent is de- 
ployed when an outer cylinder is moved proximally al- 
lowing the stent to expand. 

[0006] US-61 26684 discloses a delivery catheter for 
a radially compressible tubular prosthesis including an 
elongated shaft slideably received within an elongated 
sheath. The prosthesis is carried over the distal end of 
the shaft where it is contained in a radially compressed 
configuration by the sheath. Penetrating stay members 
on the exterior of the shaft engage the proximal section 



of the prosthesis allowing the prosthesis to be recap- 
tured prior to full release of the prosthesis. 
[0007] US-6214036 discloses another stent and de- 
livery system which may be used in the treatment of aor- 
5 tic aneurysms. This device includes longitudinal legs 
having a flange which attaches to a delivery apparatus. 
The stent may be easily recaptured after placement and 
repositioned to a new position within the vessel. This 
patent, assigned to a related company, is subsequently 

10 referred to and the disclosure therein is incorporated 
and made a part of the subject patent application. 
[0008] US-6361558 discloses other stent devices. 
This document discloses vasculature stents of various 
configurations which may be used as aneurysm covers 

'5 for occluding, or partially occluding, aneurysms located 
at various positions along the blood vessels. 
[0009] In accordance with one aspect of the present 
invention, there is provided an expandable stent and de- 
livery system. The delivery system includes an elongat- 

20 ed core member having a proximal cylindrical member 
disposed about the core member. An intermediate cy- 
lindrical member is disposed about the core member 
generally positioned distally from the proximal cylindri- 
cal member and spaced apart from the proximal cylin- 

2 5 drical member to form a first gap. A distal cylindrical 
member is disposed about the core member generally 
positioned distally from the intermediate cylindrical 
member and spaced apart from the intermediate cylin- 
drical member to form a second gap. 

30 [0010] The expandable stent includes at least one 
proximal leg which extends proximally from the proximal 
end of the stent. The stent also includes at least one 
distal leg which extends distally from the distal end of 
the stent. The stent further includes at least one anchor 

35 member attached to the proximal leg and at least one 
anchor member attached to the distal leg. The anchor 
members have a longitudinal length less than the longi- 
tudinal length of the first and second gaps and are in- 
wardly projected in a direction toward the longitudinal 

<o axis of the stent. The stent is mounted on the interme- 
diate cylindrical member and positioned such that the 
anchor members interlock within the gaps. 
[0011] The delivery system further includes a deploy- 
ment catheter disposed about the core member such 

45 that the deployment catheter constrains the expandable 
stent about the intermediate cylindrical member causing 
the anchor members to be maintained in the gaps and 
thereby causing the stent to be interlocked onto the core 
member. 

50 [0012] In accordance with another aspect of the 
present invention, there is provided an expandable stent 
and delivery system. The delivery .system includes an 
elongated core member with a'proximal cylindrical 
member disposed about the core member. A distal cy- 

55 lindrical member is disposed about the core member 
generally positioned distally from the proximal cylindri- 
cal member and spaced apart from the proximal cylin- 
drical member to form a gap. The expandable stent in- 
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eludes an anchor member attached to the stent. The an- 
chor member has a longitudinal length less than or ap- 
proximately equal to the longitudinal length of the gap 
and is inwardly projected in a direction toward the lon- 
gitudinal axis of the stent. The stent is mounted on at 5 
least one cylindrical member and positioned such that 
the anchor member interlocks within the gap. 
[001 3] The delivery system further includes a deploy- 
ment catheter disposed about the core member such 
that the deployment catheter constrains the expandable io 
stent about at least one cylindrical member causing the 
anchor member to be maintained in the gap and thereby 
causing the stent to be interlocked onto the core mem- 
ber. 

[0014] In accordance with a further aspect of the 15 
present invention, there is provided an expandable stent 
and delivery system. The delivery system includes an 
elongated core member with a plurality of cylindrical 
members disposed about the core member and spaced 
apart to form a plurality of gaps. The expandable stent 20 
includes a plurality of anchor members attached to the 
stent. The anchor members have a longitudinal length 
less than the longitudinal length of the gaps and are in- 
wardly projected in a direction toward the longitudinal 
axis of the stent. The stent is mounted on at least one 25 
cylindrical member and positioned such that the anchor 
members interlock within the gaps. 
[001 5] The delivery system further includes a deploy- 
ment catheter disposed about the core member such 
that the deployment catheter constrains the expandable 30 
stent about at least one cylindrical member causing the 
anchor members to be maintained in the gaps and 
thereby causing the stent to be interlocked onto the core 
member. 

[0016] In accordance with a further aspect of the 35 
present invention, the elongated core member is ta- 
pered such that the proximal section of the core member 
has a diameter which allows the core member to be 
pushed through a blood vessel and the distal section of 
the core member has a diameter less than the diameter 40 
of the proximal section of the core member. 
[0017] In accordance with still another aspect of the 
present invention, the expandable stent includes two 
proximal legs extending proximally from the proximal 
end of the stent and two distal legs extending distally 45 
from the distal end of the stent. Two anchor members 
are attached to the proximal legs, and two anchor mem- 
bers are attached to the distal legs. The anchor mem- 
bers have longitudinal lengths less than the longitudinal 
lengths of the gaps and are inwardly projected in a di- so 
rection toward the longitudinal axis of the stent. 
[0018] In accordance with another aspect of the 
present invention, the proximal, intermediate, and distal 
cylindrical members take the form of flexible coils. 
[0019] In accordance with a further aspect of the 55 
present invention, a method is provided for deploying 
an expandable stent within a blodd vessel to enhance 
luminal dilation of the blood vessel or to treat an aneu- 



rysm. The method includes the step of providing an ex- 
pandable stent and delivery system. The expandable 
stent is mounted on at least one cylindrical member 
along a core member of the delivery system. The stent 
has at least one anchor member which, is interlocked 
within at least one gap along the core member. The gaps 
are formed by spaces between a plurality of cylindrical 
members disposed on the core member. The delivery 
system includes a deployment catheter disposed about 
the stent which maintains the stent in a constrained con- 
figuration. 

[0020] The method further includes the step of insert- 
ing the expandable stent and delivery system into a 
blood vessel and positioning the expandable stent ad- 
jacent to a blockage area or aneurysm within the vessel. 
The method also includes moving the deployment cath- 
eter proximally allowing the stent to begin expanding 
within the vessel, then again moving the deployment 
catheter proximally allowing the stent to fully deploy 
causing the vessel to increase in luminal dilation or 
causing the stent to cover the aneurysm. Finally, the 
method includes removing the delivery system from the 
blood vessel. 

[0021] In accordance with still another aspect of the 
present invention, a method is provided for re-sheathing 
an expandable stent onto a delivery system within a 
blood vessel. The method includes the step of providing 
an expandable stent and delivery system. The expand- 
able stent is mounted on at least one cylindrical member 
along a core member of the delivery system. The stent 
has at least one anchor member interlocked within at 
least one gap along the core member. The gap is formed 
by spaces between a plurality of cylindrical members 
disposed on the core member. The delivery system in- 
cludes a deployment catheter disposed about the stent 
which maintains the stent in a constrained configuration. 
The method further includes inserting the expandable 
stent and delivery system into the vessel. The method 
also includes moving the deployment catheter proximal- 
ly allowing the stent to begin expanding within the ves- 
sel. In addition, the method includes moving the deploy- 
ment catheter distally which forces the stent back onto 
the cylindrical member of the delivery system. Finally, 
the method includes removing the stent and delivery 
system from the blood vessel or repositioning the stent 
and delivery system within the blood vessel. 
[0022] Embodiments of the invention will now be de- 
scribed by way of example with reference to the accom- 
panying drawings, in which: 

Figure 1 is an enlarged partial sectional view of an 
expandable stent and delivery system in accord- 
ance with the present invention; 
Figure 2 is an enlarged partial sectional view of the 
delivery system with an intermediate cylindrical 
member which takes the form of a helically wound 
flexible coil; 

Figure 3 is an enlarged partial sectional view of the 
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delivery system with an intermediate cylindrical 
member which takes the form of a flexible cylindrical 
sleeve; 

Figure 4 is an enlarged partial sectional view of the 
expandable stent and delivery system disposed 
within a blood vessel and aligned adjacent to vessel 
blockage; 

Figure 5 is an enlarged partial sectional view of a 
deployment catheter moved proximally with the 
proximal section of the expandable stent com- 
pressed with in the deployment catheter and the dis- 
tal section of the expandable stent expanded within 
the vessel; 

Figure 6 is an enlarged sectional view of the deploy- 
ment catheter moved proximally with the expanda- 
ble stent expanded within the vessel; 
Figure 7 is an enlarged sectional view of the stent 
expanded within the vessel and the delivery system 
removed from the vessel; 

Figure 8 is an enlarged partial sectional view of the 
expandable stent and delivery system disposed 
within a blood vessel and aligned adjacent to an an- 
eurysm; 

Figure 9 is an enlarged partial sectional view of the 
a deployment catheter moved proximally with the 
proximal section of the expandable stent con- 
strained within the deployment catheter and the dis- 
tal section of the expandable stent expanded within 
the vessel; 

Figure 10 is an enlarged sectional view of the de- 
ployment catheter moved proximally with the ex- 
pandable stent expanded within the vessel and cov- 
ering the mouth of the aneurysm; 
Figure 11 is an enlarged sectional view of the stent 
expanded within the vessel and covering the aneu- 
rysm; 

Figure 12 is an enlarged sectional view of the stent 
expanded within the vessel and a microcatheter in- 
serted through the wall of the stent and into the an- 
eurysm; and, 

Figure 13 is an enlarged sectional view of the stent 
expanded within the vessel and covering the aneu- 
rysm with an embolic coil deployed within the aneu- 
rysm. 

[0023] Referring to the drawings, Figure 1 shows an 
expandable stent 1 0 and delivery system 1 2. The deliv- 
ery system 12 includes a deployment catheter 14 which 
is an elongated tube with a lumen 1 6. The lumen 1 6 of 
the deployment catheter 1 4 has a diameter in the range 
of 0.25 to 6.4 mm (0.010 to 0.25 inch) with a preferred 
diameter of approximately 0.53 mm (0.021 inch). Pref- 
erably, the proximal section 18 of the deployment cath- 
eter 1 4 is formed of a nylon material having a durometer 
in a range of about 60D to 75D. The proximal section 
18 is sufficiently flexible to traverse a blood vessel, but 
is sufficiently rigid so that it can be pushed distally 
through a blood vessel. The distal section 22 of the de- 



ployment catheter 14 is preferably formed of a pel- 
lethane material having a durometer of between 25D 
and 55D with a durometer of 40D being 'the preferred 
durometer. \ \ ./ 

5 [0024] The delivery system 12 includes a winged hub 
24 coupled to the proximal section 1 8 of the deployment 
catheter 1 4. The winged hub 24 may be made from plas- 
tic and aids in the insertion of the deployment catheter 
14 into a blood vessel. The delivery system 12 also in- 

10 dudes an elongated core member 26 which is a wire 
preferably made of a nickel titanium shape memory alloy 
such as that known as Nitinoi but may also be made 
from other metal alloys or a polymer material. The core 
member 26 is slideably disposed within the lumen 1 6 of 

'5 the deployment catheter 1 4. The core member 26 may 
have a long taper or may have multiple tapers to give 
the proximal section 28 of the core member26 a greater 
diameter than the distal section 30 of the core member 
26. Preferably, the diameter of the proximal section 28 

20 of thecore member26 is approximately 0.41 mm (0.016 
inch) while the diameter of the distal section 30 is about 
0.05 mm (0.002 inch). The greater diameter of the prox- 
imal section 28 gives the core member 26 sufficient stiff- 
ness to be pushed through the deployment catheter 1 4, 

25 and the smaller diameter of the distal section 30 pro- 
vides flexibility for the core member 26 to traverse nar- 
row blood vessels. > 

[0025] The delivery system 12 further includes a prox- 
imal cylindrical member 32 disposed about the distal 

30 section 30 of the core member 26. Preferably, the prox- 
imal cylindrical member 32 is a helically wound flexible 
coil with an outside diameter of about 0.41 mm (0.016 
inch). The coil may be made of a polymer material but 
the preferred material is metal. An intermediate cylindri- 

35 cal member 34 (located within the stent and not seen in 
this figure) is also disposed about the core member 26 
distally from the proximal cylindrical member 32 and 
spaced apart from the proximal cylindrical member 32. 
The intermediate cylindrical member 34 may be acylin- 

<o drical sleeve or a coil with an outside diameter of ap- 
proximately 0.30 mm (0.012 inch). The space between 
the proximal and intermediate cylindrical members 32 
and 34 along the core member 26 forms a first gap 36. 
The length of the first gap 36 may range from 0.48 to 

45 4.8 mm (0.019 to 0.19 inch) with a preferred length of 
1.0 mm (0.040 inch). 

[0026] A distal cylindrical member 38 is also disposed 
about the core member 26 distally from the intermediate 
cylindrical member 34 and spaced apart from the inter- 
so mediate cylindrical member 34. Preferably, the distal cy- 
lindrical member 38 is a helically wound flexible coil with 
an outside diameter of about 0.41 mm (0.016 inch). The 
coil may be made of a polymer material but the preferred 
material is metal. The space between the intermediate 
55 and distal cylindrical members 34 and 38 along the core 
member 26 forms a second gap 40. The length of the 
second gap 40 may range from 0.48 to 4.8 mm (0.019 
to 0.19 inch) with a preferred length of 1 .0 mm (0.040 
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inch) . The distal cylindrical member 38 may also be sha- 
peable so that the core member 26 may be used as a 
guidewire. For example, the distal cylindrical member 
38 may be slightly angled to permit the core member 26 
to navigate through the vasculature of the body. 
[0027] An expandable stent 1 0 is mounted on the in- 
termediate cylindrical member 34. The expandable 
stent 10 may take on many different patterns or config- 
urations. Examples of such stents are disclosed in the 
European patent applications which claim priority from 
US patent applications nos. 10/163116 and 10/163248. 
The expandable stent 1 0 is preferably laser cut from a 
tubular piece of Nitinol and thereafter treated so as to 
exhibit superelastic properties at body temperature. The 
expandable stent 10 may include proximal and distal 
legs 44 and 46 that are attached to the proximal and 
distal ends 48 and 50 of the stent 10 and extend along 
the longitudinal axis of the stent 10. The expandable 
stent 10 also includes anchor members 52 which are 
either attached to the ends 48 and 50 of the stent 10 or 
to the proximal and distal legs 44 and 46 of the stent 1 0. 
In addition, anchor members 52 may be positioned at 
other locations along the stent between ends 48 and 50. 
The anchor members 52 may be projections made from 
polymer or metallic material which extend generally par- 
allel to the longitudinal axis the stent 10 and extend 
downward toward the longitudinal axis of the stent 10. 
[0028] Preferably, the anchor members 52 are helical- 
ly wound flexible coils and made of a radiopaque mate- 
rial for use during fluoroscopic visualization. As the ex- 
pandable stent 10 is positioned and mounted on the in- 
termediate cylindrical member 34, the anchor members 
52 attached to the proximal end 48 or proximal legs 44 
of the stent 10 align with and are disposed within the 
first gap 36. Similarly, the anchor members 52 attached 
to the distal end 50 or distal legs 46 of the stent 1 0 align 
with and are disposed within the second gap 40. In this 
configuration, the expandable stent 1 0 is locked in place 
and can be pushed and pulled through the deployment 
catheter 1 4 without damaging or deforming the stent 1 0. 
[0029] It should be understood that the expandable 
stent 1 0 of the present invention may alternatively be 
coated with an agent, such as heparin or rapamycin, to 
prevent stenosis or restenosis of the vessel. Examples 
of such coatings are disclosed in US-5288711, US- 
5516781, US-5563146 and US-5646160. 
[0030] Figure 2 illustrates the delivery system 1 2 with- 
out the expandable stent. The delivery system 12 in- 
cludes an elongated core member 26 disposed within a 
lumen 16 of the deployment catheter 14. Proximal, in- 
termediate and distal cylindrical members 32, 34 and 38 
are disposed about the core member 26 and spaced 
apart from each other such that first and second gaps 
36 and 40 are formed. In the embodiment shown in this 
figure, the intermediate cylindrical member 34 is a heli- 
cally wound flexible coil. Preferably, the flexible coil is 
made of a metallic material and has a length approxi- 
mately equal to the length of the expandable stent 10. 



When the expandable stent (not shown) is mounted on 
the intermediate cylindrical member 34, the stent is con- 
strained about the coil by the deployment catheter 14. 
In this configuration, the stent and delivery system 12 
5 remain sufficiently flexible to traverse tortuous blood 
vessels. 

[0031] Figure 3, like Figure 2, illustrates the delivery 
system 1 2 without the expandable stent. However, in the 
embodiment shown in this figure, the intermediate cy- 

10 lindrical member 34 is a flexible cylindrical sleeve. Pref- 
erably, the cylindrical sleeve is made of a polymer ma- 
terial and has a smooth outer surface. The length of the 
cylindrical sleeve is approximately equal to the length of 
the expandable stent. When the expandable stent (not 

15 shown) with a drug coating is mounted on the interme- 
diate cylindrical member 34, the stent is constrained 
about the cylindrical sleeve by the deployment catheter 
1 4. In this configuration, the drug coating on the expand- 
able stent is protected from damage caused by friction 

20 between the stent and a non-smooth intermediate cylin - 
drical member 34 and friction between various compo- 
nents of the stent itself. 

[0032] Reinforcing members 42 may be disposed on 
the ends of the proximal, intermediate and distal cylin- 

25 drical members 32, 34 and 38. The reinforcing members 
42 may take the form of rings or disks and may be made 
of a polymer or metallic material, but preferably the re- 
inforcing members 42 are made of the same material as 
the cylindrical members 32, 34 and 38. The reinforcing 

30 members 42 provide support to the ends of cylindrical 
members 32, 34 and 38 so that the ends resist defor- 
mation. 

[0033] Figure 4 illustrates the expandable stent 10 
and delivery system 12 positioned within a blood vessel 

35 20. The expandable stent 10 is mounted on the inter- 
mediate cylindrical member 34 (located within the stent 
and not seen in this figure). The anchor members 52 on 
the proximal end 48 of the stent 10 are disposed in the 
first gap 36, while the anchor members 52 on the distal 

^0 end 50 of the stent 10 are disposed in the second gap 
40. In this position, the stent 10 is locked into place on 
the core member 26. The expandable stent 1 0 is gen- 
erally aligned with a blockage area 54 of the blood ves- 
sel 20. 

<5 [0034] Figure 5 illustrates the expandable stent 10 
partially deployed within the blood vessel 20. The de- 
ployment catheter 14 is moved proximally causing the 
anchor members 52 on the distal end 50 of the stent 1 0 
to exit the second gap 40 thereby allowing the stent 1 0 

50 to partially deploy. 

[0035] Figure 6 illustrates the expandable stent 1 0 ful- 
ly deployed within the blood vessel 20 and the delivery 
system 12 still within the vessel 20. The deployment 
catheter 14 is moved proximally causing the anchor 

55 members 52 on the proximal end 48 of the stent 10 to 
exit the first gap 36 thereby allowing the stent 1 0 to be- 
come fully deployed. 

[0036] Figure 7 illustrates the expandable stent 1 0 de- 



9 



EP 1 374 801 A1 



10 



ployed within the blood vessel 20 with the delivery sys- 
tem 12 removed from the blood vessel 20. The expand- 
ing force of the stent 10 pushes the blockage area. 54 
radially outward thereby opening the blood vessel 20 for 
greater blood flow. f 5 

[0037] Figure 8 illustrates the expandable stent 10 
and delivery system 1 2 positioned within a blood vessel 
20 and aligned with an aneurysm 56. The expandable 
stent 10 is mounted on the intermediate cylindrical 
member 34 (located within the stent and not seen in this 10 
figure). The anchor members 52 on the proximal end 48 
of the stent 1 0 are disposed in the first gap 36, while "the 
anchor members 52 on the distal end 50 of the stent 1 0 
are disposed in the second gap 40. In this position, the 
stent 10 is locked into place on the core member 26. 15 
The expandable stent 10 is generally aligned with an 
aneurysm 56. 

[0038] Figure 9 illustrates the expandable stent 10 
partially deployed within the blood vessel 20. The de- . 
ployment catheter 14 is moved proximally causing the 20 
anchor members 52 on the distal end 50 of the stent 10 
to exit the second gap 40 thereby allowing the stent 10 
to partially deploy and to begin covering the aneurysm 
56. 

[0039] Figure 10 illustrates the expandable stenMO 25 
fully deployed within the blood vessel 20 and the deliv- 
ery system 1 2 still within the vessel 20. The deployment 
catheter 14 is moved proximally causing the anchor 
members 52 on the proximal end 48 of the stent 10 to 
exit the first gap 36 thereby allowing the stent 10 to;be- 30 
come fully deployed and cover the aneurysm 56. • !' 
[0040] Figure 11 illustrates the expandable stent: 10 
deployed within the blood vessel 20 with the delivery 
system 12 removed from the blood vessel 20. The ex- 
panded stent 1 0 covers the mouth of the aneurysm;56. 35 
[0041] Figure 12 illustrates the expandable stent 10 
deployed with the blood vessel 20 with a microcatheter 
58 inserted into the blood vessel 20, through the wall of 
the stent 1 0, and into the aneurysm 56. In this position, 
embolic agents and medical devices may be delivered *o 
into the aneurysm 56. 

[0042] Figure 13 illustrates the expandable stent 10 
deployed with the blood vessel 20 and covering the an- 
eurysm 56. An embolic coil 60 is deployed within the 
aneurysm 56 and is confined within the aneurysm 56 by 
the expandable stent 10. 

[0043] The present invention is useful for positioning 
an expandable stent within a blood vessel to enhance 
luminal dilation of the vessel or to treat an aneurysm. To 
deploy the expandable stent, first the stent is mounted 50 
about the intermediate cylindrical member along the 
core member. The anchor members attached to the 
ends of the stent are aligned with the first and second 
gaps which are formed by the proximal, intermediate, 
and distal cylindrical members. The expandable stent is 55 
interlocked onto the core member while the deployment 
catheter is disposed about the stent holding the stent' in 
its constrained configuration. The delivery system"; is 



then inserted into the ; blood vessel until the stent is 
aligned with the blockage area or aneurysm which is to 
be treated. Once positioned, the deployment catheter is 
moved proximally which allows the distal portion of the 
stent to begin expanding and permits the anchor mem- 
bers attached to the distal legs of the stent to become 
released from the second gap. During expansion, the 
distal portion of the stent comes in contact with the wall 
of the blood vessel. The deployment catheter is again 
moved proximally until the proximal portion of the stent 
expands and allows the anchor members attached to 
the proximal legs of the stent to become released from 
the first gap. The stent is now fully deployed and the 
delivery system may be withdrawn from the blood ves- 
sel. 

[0044] The present invention is also useful in 
resheathing the expandable stent during the deploy- 
ment process. Here, the stent is positioned on the core 
member as described above. Once the delivery system 
is positioned within the blood vessel at the blockage ar- 
ea or aneurysm to be treated, the deployment catheter 
is moved proximally to allow the distal portion of the 
stent to expand. If the deployment catheter is not moved 
proximally beyond the anchor members attached to the 
proximal legs of the stent, then the stent remains inter- 
locked on the core wire. In this configuration, the stent 
can be resheathed and deployed at a different location 
within the blood vessel.To do this, the deployment cath- 
eter is moved distally forcing the stent back onto the in- 
termediate cylindrical member and positioning the an- 
chor members attached to the distal legs of the stent to 
become interlocked within the second gap. In this con- 
figuration, the expandable stent and delivery system 
may be withdrawn or repositioned within the blood ves- 
sel. 



Claims 

1 . An expandable stent and delivery system compris- 
ing: 

an elongated core member having proximal 
and distal sections; 

a proximal cylindrical member disposed about 
the distal section of said core member; 
an intermediate cylindrical member disposed 
about the distal section of said core member 
and generally positioned on said core member 
distally from said proximal cylindrical member 
and spaced apart from said proximal cylindrical 
member to form a first gap having a longitudinal 
length; 

a distal cylindrical member disposed about the 
distal section of said core member and gener- 
ally positioned on said core member distally 
from said intermediate cylindrical member and 
spaced apart from said intermediate cylindrical 
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member to form a second gap having a longi- 
tudinal length; 

an expandable stent having proximal and distal 
ends and a longitudinal axis, said stent includ- 
ing at least one proximal leg taking the form of 5 
an elongated projection and extending proxi- 
mally from the proximal end of said stent, said 
stent also including at least one distal leg taking 
the form of an elongated projection extending 
distally from the distal end of said stent, said w 
stent further including at least one anchor mem- 
ber attached to said proximal leg and taking the 
form of an extension having a longitudinal 
length less than the longitudinal length of said 
first gap and inwardly projected in a direction 15 
toward the longitudinal axis of said stent, said 
stent also including at least one anchor mem- 
ber attached to said distal leg and taking the 
form of an extension having a longitudinal 
length less than the longitudinal length of said 20 
second gap and inwardly projected in a direc- 
tion toward the longitudinal axis of said stent, 
said stent mounted on said intermediate cylin- 
drical member and positioned such that said 
anchor members interlock within said gaps; 25 
and, 

a deployment catheter having a lumen extend- 
ing through it and disposed about said core 
member such that said deployment catheter 
constrains said expandable stent about said in- 30 
termediate cylindrical membercausing said an- 
chor members to be maintained in said gaps 
and thereby causing said stent to be interlocked 
onto said core member. : 

35 

An expandable stent and delivery system as de- 
fined in Claim 1 , wherein said intermediate cylindri- 
cal member takes the form of a flexible coil having 
proximal and distal ends. 

40 

An expandable stent and delivery system as de- 
fined in Claim 1 , wherein said elongated core mem- 
ber is tapered such that the proximal section of said 
core member has a diameter which allows said core 
member to be pushed through a blood vessel and *5 
the distal section of said core member has a diam- 
eter less than the diameter of the proximal section 
of said core member. 

An expandable stent and delivery system as de- so 
fined in Claim 1 , wherein said expandable stent in- 
cludes two proximal legs taking the form of elongat- 
ed projections and extending proximally from the 
proximal end of said stent. 

55 

An expandable stent and delivery system as de- 
fined in Claim 4, wherein said expandable stent in- 
cludes two anchor members attached to said prox- 



imal legs and taking the form of extensions having 
longitudinal lengths less than the longitudinal length 
of said first gap and inwardly projected in a direction 
toward the longitudinal axis of.said-stent. 

6. An expandable stent and delivery system as de- 
fined in Claim 1, wherein said expandable stent in- 
cludes two distal legs taking the form of elongated 
projections and extending distally from the distal 
end of said stent. 

7. An expandable stent and delivery system as de- 
fined in Claim 6, wherein said expandable stent in- 
cludes two anchor members attached to said distal 
legs and taking the form of extensions having lon- 
gitudinal lengths less than the longitudinal length of 
said second gap and inwardly projected in a direc- 
tion toward the longitudinal axis of said stent. 

8. An expandable stent and delivery system as de- 
fined in Claim 1, wherein said proximal cylindrical 
member takes the form of a flexible coil. 

9. An expandable stent and delivery system as de- 
fined in Claim 1, wherein said distal cylindrical 
member takes the form of a flexible coil. 

10. An expandable stent and delivery system compris- 
ing: 

an elongated core member having proximal 
and distal sections; 

a proximal cylindrical member disposed about 
f ' the distal section of said core member; 
: a distal cylindrical member disposed about the 

distal section of said core member and gener- 
| ally positioned on said core member distally 
; from said proximal cylindrical member and 

spaced apart from said proximal cylindrical 

member to form a gap having a longitudinal 
!. length; 

an expandable stent having a longitudinal axis, 
said stent including an anchor member at- 
tached to said stent and taking the form of an 
extension having a longitudinal length less than 
the longitudinal length of said gap and inwardly 
projected in a direction toward the longitudinal 
axis of said stent, said stent mounted on at least 
one cylindrical member and positioned such 
that said anchor member interlocks within said 
gap; and, 

a deployment catheter having a lumen extend- 
ing through it and disposed about said core 
, member such that said deployment catheter 
constrains said expandable stent about at least 
one cylindrical member causing said anchor 
memberto be maintained in said gap and there- 
by causing said stent to be interlocked onto said 
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core member. i 

11. An expandable stent and delivery system as' de- 
fined in Claim 10, wherein at least one cylindrical 
member takes the form of a flexible coil having prox- 5 
imal and distal ends. ; : 

12. An expandable stent and delivery system as de- 
fined in Claim 10, wherein said elongated core 
member is tapered such that the proximal section w 
of said core member has a diameter which allows 
said core member to be pushed through a blood 
vessel and the distal section of said core member 
has a diameter less than the diameter of the proxi- 
mal section of said core member. 15 

t 

13. An expandable stent and delivery system compris- 
ing: 

an elongated core member having proximal 20 
and distal sections; 

a proximal cylindrical member disposed about 
the distal section of said core member; 
a distal cylindrical member disposed about the 
distal section of said core member and gener- 25 
ally positioned on said core member distally 
from said proximal cylindrical member and 
spaced apart from said proximal cylindrical 
member to form a gap having a longitudinal 
length; 30 
an expandable stent having a longitudinal axis, 
said stent including an anchor member at- 
tached to said stent and taking the form of an 
extension having a longitudinal length approx- 
imately equal to the longitudinal length of said 35 
gap and inwardly projected in adirection toward 
the longitudinal axis of said stent, said stent 
mounted on at least one cylindrical member 
and positioned such that said anchor member 
interlocks within said gap; and, 40 
a deployment catheter having a lumen extend- 
ing through it and disposed about said core 
member such that said deployment catheter 
constrains said expandable stent about at least 
one cylindrical member causing said anchor 45 
memberto be maintained in said gap and there- 
by causing said stent to be interlocked onto said 
core member. 

14. An expandable stent and delivery system as de- so 
fined in Claim 13, wherein at least one cylindrical 
member takes the form of a flexible coil having prox- 
imal and distal ends. 

15. An expandable stent and delivery system as de- 55 
fined in Claim 13, wherein said elongated core 
member is tapered such that the proximal section 

of said core member has a diameter which allows 



said core member to be pushed through a blood 
vessel and the distal section of said core member 
has a diameter less than the diameter of the proxi- 
mal section of said core member. 

16. An expandable stent and delivery system compris- 
ing: 

an elongated core member having proximal 
and distal sections; 

a plurality of cylindrical members disposed 
about the distal section of said core member 
and spaced apart to form a plurality of gaps 
each having a longitudinal length; 
an expandable stent having a longitudinal axis, 
said stent including a plurality of anchor mem- 
bers attached to said stent and taking the form 
of extensions having a longitudinal length less 
than the longitudinal length of said gaps and in- 
wardly projected in a direction toward the lon- 
gitudinal axis of said stent, said stent mounted 
on at least one cylindrical member and posi- 
tioned such thatsaid anchor members interlock 
within said gaps; and, 

a deployment catheter having a lumen extend- 
ing through it :and disposed about said core 
member such that said deployment catheter 
constrains said expandable stent about at least 
one cylindrical member causing said anchor 
members to be; maintained in said gaps and 
thereby causing said stent to be interlocked on- 
to said core member. 



8 



EP 1 374 801 A1 




i 



EP 1 374 801 A1 




10 



EP 1 374 801 A1 




EP 1 374 801 A1 




EP 1 374 801 A1 




EP 1 374 801 A1 




14 



EP 1 374 801 A1 




EP 1 374 801 A1 




16 



EP 1 374 801 A1 




EP 1 374 801 A1 




18 



EP 1 374 801 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 03^25 3777 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages ' 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



A,P 



A,D 



EP 1 157 673 A (VARIOMED AG) 
28 November 2001 (2001-11-28) 

* column 5, 1 i ne 14 - 1 i ne 56 * 

* column 6, line 47 - column 7, 

* figures 1,5,6 * 



line 37 * 



WO 02 067782 A ( INTRATHERAPEUTI CS INC) 
6 September 2002 (2002-09-06) 

* page 5, line 8 - line 25 * 

* figures 2A,2B * 



US 6 126 684 A (GOB IN WES PIERRE 
3 October 2000 (2000-10-03) 
* figure 4 * 



ET AL) 



EP 1 036 550 A (AMG HANDELSGESELLSCHAFT 
FUER A) 20 September 2000 (2000-09-20) 

* column 3, line 29 - column 4, line 2 * 

* figure 1 * 



The present search report has been drawn up for ail claims 



1-16 



A61F2/06 



1-16 



1-16 



1-16 



TECHNICAL FIELDS 
SEARCHED (lnLCL7) 



A61F 



Plac* ol search 

MUNICH 



Date of completion cf the sears -> 



8 October 2003 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant tf taken alone 

Y : particularly relevant if combinod with another 

document of the same category 
A . technological background 
O : non-written disclosure 
P : intermediate document 



Skorovs, P 



T : theory or onnciple underlying the invention 
E : earlier patent documenL but published on, or 

after the tiling date 
D : document cited in the application 
L : document a ted lor other reasons 

& member of he same potent family, correspond] ng 
Document 



EP 1 374 801 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 03 25 3777 



This annex lists the patent family members relating to the patent documents cited in the a h™. a 

The members are as contained in the European Patent Office EDP Me on above-mentioned European search report 

The European Patent Office is in no way liabte fo, these particulars which are merely given for the purpose of information. 

08-10-2003 



Patent document 
cited in search report 



Publication 
date 



EP 1157673 



Patent family 
member(s) 



28-11-2001 



Publication 
date 



DE 
EP 



10026307 Al 
1157673 A2 



29-11-2001 
28-11-2001 



WO 02067782 



06-09-2002 



US 2002120322 Al / 
US 2002120323 Al > ' 
W0 02067782 A2 



29-08-2002 
29-08-2002 
06-09-2002 



US 6126684 



03-10-2000 AU 
W0 
LIS 
US 
US 
US 
US 
US 
US 

us 
us 
us 
us 
us 
us 
us 
us 



3593900 A 29-08-2000 

0047145 Al 17-08-2000 

6589271 Bl 08-07-2003 

2002066458 Al 06-06-2002 

2002120314 Al 29-08-2002 

2002161331 Al 31-10-2002 

2O02O95201 Al 18-07-2002 

2002151945 Al 17-10-2002 

2002169490 Al 14-11-2002 

2002156421 Al 24-10-2002 

20O3O60761 Al 27-03-2003 

6419643 Bl 16-07-2002 

6409747 Bl 25-06-2002 

6416533 Bl 09-07-2002 

6530946 Bl 11-03-2003 

6520933 Bl 18-02-2003 

2002111584 Al 15-08-2002 



EP 1036550 



20-09-2000 



DE 
EP 



29904817 Ul 
1G36550 A2 



27-05-1999 
20-09-2000 



For more details about this annex : see Official Journal of the European Patent Office, No. 1 2782 



20 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



